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(54) MILLIMETER-WAVE PLANAR ANTENNA 

(57)Abstract: 

PROBLEM TO BE SOLVED: To reduce cross 
polarization, due to the electrical coupling with 
improvement of the characteristic and to secure a 
coplanar constitution for both strip antenna and strip line 
for facilitating the production and the cost reduction of a 
planar antenna by forming a slit having an angle to 

eliminate the radiation received from a feeder line at the Ct>> 
center part of a microstrip antenna. 

SOLUTION: A microstrip antenna 4 has a slit 9 which has 
an angle different from the polarized wave that is 





1? 



m u . ^ 

obtained by a feeder line microstrip 6. The direction 13 of if || ^1^—^: 

the polarized wave can be changed by the control of the 
angle of the slit 9. The angle of the slit 9 is controlled in 
the direction, where the polarized wave radiated from the 
feeder line 6 is eliminated. The direction 13 is controlled, 
and the influence of the polarized wave radiated from the 
line 6 is reduced to secure a desired polarized wave. As a 
result, it is possible to reduce cross polarization, to 
improve the antenna radiation efficiency and also to 

facilitate the designing and production of a plane antenna without troublesome changes required 
for the feeding position, regardless of the dielectric constant and the thickness of a substrate. 
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*Ct-e£ii<I;T6U^;u£*gM£-e-fcC i: £ft®fT* 

[ffiM3] ±12-7 -f ?PX h'J y^T>T-^-^P«K 
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fci^ii«Ki-^-r*c«t$ftai:r«)iB*)S 1 - so 



[W#Jt10] ±IE£ 'J;TS¥BT>-x-J-£2oM'<. 

iSHlT >f+tg§7 ^=r-y<»T&\~T ^ft$I<t; y ^ 
ttSl-S^g«fci)tM*i!RiR«;$iSltfc C i: $ft®.t -T -S 
d<k£iS#JSl ~9<D^-rtlAMcfBi£(DS 'Jj«^BT> 

[!§#« 1 1 ] ±fBi3t«7>T-J-fc*lM*g<l7>T- 

i»i]Rt*£ 7>^-«B<fc y 31* £t!-Ci$ltfcc t £ft® 
<t-ri)If*«1 ~1 0(D^-rttAMctBK(D5 'JS^BnT 
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1 996m^ffi«a<l^#^#^# . B-1 * ttfc lU 
60GHz^^i;TJU^-f>XP-y h7>fJ-<»-# 
A<fc-§>. X, T-f 9PX h'J •v:7T>^-£JiH'>f- 
^iCi: Lr, ^^Ii1995m^«a<i^^^#. B- 

mzm^Htzitmw mte<f) v h*£^i+fc h 'j ^u- 

h7>ft" C(Off$SCIih'J^U-h*gK£ffl 
W^-Cfc*. LA^t«:A<&. h'J^U— hSJ&Tfe*fc 

L^L^raajSA^fe*. 

[0 0 0 3] KP— ^bA<pT^T*gSibl-®Lf_ 

2FB5T>T^-i: Lt7-<5DX h'J «v ?JgK£ffllV ^ 

te&<n7>-T-t-1)m&ZtiT^&<, «^.liF.Lalezari a 
nd C. D. Massey. "nm-Wave Microstrip Antenna", Micro 
wave Journal, pp.87-96 1987lcS^£;h.T l*>&o 0141* 
f«)1l?SLTt,^„ Ell^fcLxr. Iliil&aH*. 21* 
lf1$&«. 3l*JS«*tt:T?fey. ;tlb*y?>f9P 
X h'J-V^T>^^-4A^lS*tl*, 5liX h'J V^3I 
<*"C?fcy. ife»«:l tKtH*»t5 2J:yv-r^OX h'J 

•v^KeA^filfiE^n*. 7ii*sm=i*$'S-c-fey. i^ 
[ooo4] ati-Siftcio^Ti&mi-f *. ccr-i±i£<i 
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ic^mrs. aiB««(&«t«AttnMa * Jaw- 
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■?<(?nx h'J "^7>fti?-f9PX h'J v^S& 
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*©«sm. mmra©*ij9jicisy*^cfcy. jEittt*n 

[0 0 0 9] 5feff»<b:©^SgJ5t*;-ail^f *«c£ 
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o©7>T:f-Ra-emmfi<j(=$s^-f£<t. sumo 

[oo 1 o] t^x^^-^mmLtzmxtmmmx 
2Ht. s<tF B i©r>r vu— >3>©a»tsr 

[00 1 1 ] 

[tssi£flijfe-ra*:tf>©#f3] -hgB©Bgs^^*-r-& 

mi©fS^I=J:S5'JSE¥®T>^(*, 
I^-tfe^-f^P^h'J •i'^T^^Wf'DgPlciti 
ifii:m'=t'5«)S^*-r-5X'J^ h^lSl+fctW-efe^o 
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t©T-fc-5„ 

[0 0 14] ^fc. m4©S£Bjj|rj:S5 'J »¥®T>t- 
■J-l*. 7-f^PX h'J v^T^^^wtsm^i^-^® 
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So 
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gi$OiSl:7>f^PX h "J ^ ^K*«fifeLtcl§ 

[0023] T^Ti-tomfczmz-zt. Mfcttititm 
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[0 0 2 4] EJ2I*X»J h^T'Oii^tt^^Lr 
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IKB^btOM^fcyutiii 0b<h-t§o &fifc^^7 
5 tilt sin 6 Kit C 1 K 

c t -cftrtt*a>«se*»f ao>x(* fcvff i-r * - 1 *<v 
tt»i=**fliasr6-r*ai:Lri*. ism(i©£7:> 

U **tt«*r&-rci:ttlft««tta)5IBIL3b<Kt5* 
tt**A//£*«i:tto-Cfey. JSliilJfbtZit 

aiwieaa>^i$i$sE^4/=tf)ic. v-<^ax mj ^7 
>^f^-ic$gmicc*:y^^ti^^<iai:fts*^^rxy 

[0 0 2 6] CCr^i. **^<DXy V h(7>«lJ*^Lfc 

^^X'J^v hT*fe^^l^<*:t^o IficDglf, J5* 

[0 0 2 7] ^Sfi(D^g|2.E|4liCa)^(D||J6<7>^ 

rfcy. @4 (b)i*gi4 (a)fc^«|3JtL-eH^T*^LrL>^ 

^7^^PXhU'^7>ft, 15a. bl^TU— 
^ <!: 4 5 ^ ffl U> S c <h r**4fSjm <t (7)^ ^ ffllE-T 

*f^r z mMsmz&m-t z> - ^ -e t45jsii» 
i=*y. ±ts, ^s^ie^j<7>«ftsic^y. 

1 5A^bt&miS^Md63K)45J6(iiit^c:<h-C7>^i-^^ 

[0 0 2 8] HSSO^Sg3.El5liC:<7)^^<7)||ffi(D^ 
Sl3$jF-rmBS<»i5£ST-fe^o El^Cfcl^r 1 6l*Rff^^ 
^PXh'J^T^ftt'Mo Hffi^2(Dc*: : 5lCj^ 
® £ ^ 45ffi^(t ^>C<h T?§^(c45Siia *<®»Sr* ^ & 
»7>f^PX hU ^^7'>T-^-'CMi4ra(7>x^^ 
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swa<*s < & y , jsm^sst cDSS#*<'bs < <t«. st+ 

[0 0 2 9] HJt<7)^Sl4. E6(*C0OfgB^O)SI!S<Dff^ 
®4£^«EB8&fi£E|-e&-5><, SH-fct^T. 17l*js&m 

j&i-isitfcwy5i*--e&-5. p^hy^rv^ 

200~300^--Ai:ii5-l' >e-^>X^*1-„ $Smi£ 
S&l*&-f L*50;J— -M-|gib1\ 200-300*- A <fc L"7 

*f?-r?.*pm-eaE>-5A<, s y at«-ci<t-7<f ? y t, 
mi^&zmi^tctb. &n®&tm<uv. 200-300 

.< > bf -< > * ff>mt&i z j: o r ism-r -5 =fe fc § a< , 
*>i*y, *5MForfl8-efc*. *c:-e. «jy 

[0030] Hi£0>lf$^5.El7l*C©IE^<7)3ltfi<DJ^ 
fi§5£jF-f«tB81tfifc0-efc-&. EMcfcLvC 1 8I*U K— 
A. 1 9 Ii7 >f 1 1 1/ K-ACDX^-XTfeS. T> 

^-*-£«srr -sfctoiciiuK— AA<&s-e<fcs. uk— 

A(*JBi£l-l£CTl^l^fcttRA<ffll*£;K-5o 
FRP. -tr^S-vf «?<0it^W3t*'Ec»SA<fflt 1 >C.H-Sc 

toi-i*, fc£g£&g£*fctt5fcto(DJSv*A<it?#£;h. 

ftlztsbt U K-AJ? l*afcft8g£fcy*<D§j@lot«JI 
[003 1] U K— J*$7lsT-t-0)±mzWimir&t. 

7iyy-i-t>^tnm^*itzmmt-mtmm-ri>i>^ sy 

7^ : ri-<T>7*Jn--< -J-Ot?—V>*b<ZO)fe&mz& 
0«TI-O^A<5fctf). ffi* U K-A<D£8t£ 'M* < f 

5&gA<«fc5, L^Lfctfib. ±^<7)<fc 5 1- s y 

I* u K- AUA<j£g?Ig <b y . t> < f,6Rt$fl)«I 



*<oTfit?-efc5, Cttl*T>x^-«t U K— A0>iE8t££*. 

') ;S-CI*fflStT*fey . U K-A<3>S§fflt££a.£ C tft 

[0 0 3 2] 08I=U K— AtTV^r-^-CDKIlS-^xfc 
It^roP^i: 'J^ — >PX0);1i|Sffl^*-r. UK-Air 
i*£S*A<'h£iMS^m>?M*a>*y ^"n tf u>^fflL^=„ 

T? U K— Aj&<fclM&£«fc yo. 2dB«f#*<J:^L,rL'>5o 
-7J. g§fit*<24nmOJS^(*jSilc-0.7dBi£TLrfcy. S§ 
Si4nm-C0.9dB^bLT^5«, 8§fil^^x.5Ci:T-^a 
*^-|bL. fd^A^bUrt^-SCtA^A^. — > 
P ^<Z)SE1bl*tb»W'h * l^A*, Cttl*T 0—7 >t1-<D 

*sa£A^<*fc»i5tfirefey. *&b*skt-<dpxa^# 

<. 7b--C#J5RL.fcffiT*fe5<, «#<D±Tfc'J4r-> 
P^<X>^l*-aLT^5fcto. U K-Ac»8§8t-eT^ 
■r-f >t° — ^>XA < S<bL"CL^5d<bA t +?A x 5o 
[0033] HJfiOT^Sg 6.i9liC <0S6IB(D|^fi<0» 

^6$*-r«{iBs«i^sT?fe5„ mtzisi^xzoitntsm 

s$LTt« &m&tft3kmz& y u K-Arocaott^ 
fc5L^l*^s^^bA< : ?i8^F^^5. -ec-e. fEin^ias 

r-#5^tife$ISI+5c:i:-e. {SICU K— AA<SE«SLfc« 
£T-i§^.cg|8-f -5c:£A<-C'#5. 
^*=fc<7>-C«k<, JS* 1nroglS<DiaSA<-C?*+tl«f<k^ <) 

[OO 3 4] StJ6<Dflm7.0l OI*Cc»S|iiS(DllJ60> 
i®7 ^*-r«lBS>lfiKll-C<fe5. l^l-fc^^T2 1I*T> 
^i: UK— A^COi^^^lS^-r^X^— y-T?fe5„ U 

K-AA<SE»tfc«^, a;v*^ISS-r-5ci:=tpIg|-efc 
5A<X^— C t X-tzMZWiLZ C i: A<"C-# 

7<y(bx^U>^Sl^«)<£Ktt^a>4,(7)A<ll*L^ 0 * 
fc. CC-eii^tt<D^^^LfcA<, $t,l=tegim^<DSI 

[OO 3 5] SlSficX*^© 8 . S 1 1 l«tC(Z>*W<X»SltSt7> 
«*H8£^-rffite«!fi)tei1?<fc-&<, (a)l*^«:@. (b)l*4> 
•OSP»c7)Bri50T- < fe5. Ell-<tet>T 2 2 (iPJIS^K. 2 
3l*l^|4/i»aftggEgSS, 2 4l±«g|fii5. 2 5li^P- 
2 6l**ittg-efc5„ V/^>Kc7>p4-^^-C«Sm-r 
575^l*S!^'5:«fiEA<prilr-fe5A<. 2-D<D*#*ras 

jSA^fe^. 1 oi±ti*-c-fe5. i&a3*-^^r'aagsAMb 
«&m-r5fctoiciijgB«K$«gc*T-5i#nj-r!fcSA<fe 
5. s y&«TMitsm<gK©«5feA<«toT*#ivz>-e-c- 
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3 * * s *<Sfc§it* t <t y t v^-*-****/ — >* si-f - 
&u:tt&. w<DSL4ii*«pi=-y--f kp— ?i=*#r«. 
too3 6] #Ej:yptt«K-ci&®-r-5«$ 

SifcEOva- KSA<T>7- 
^£»*^»y (BE wyt-f KP- 

[oo 3 7] s?ifi©»8B 9 . h 1 2i*^G>mwo)mm<» 
<. *o#t£\i? * t\,9<j>i&mti)mmtuz>» la^ 

->3^A<£:h.tELMi£A<fc£. SS7>ftFI 

>^rai-*SS2 7^sitfc ; fc<©-i?fe*. 
l*&JK<*T?&*tl*<fcLV6<. wO&MlCKattSKytt 

[0 0 3 8] HJ6<D»$Sg1 O. 01 3liCCOf6B^<7)S|J6 

<ofl^jii o^*-r«HBg«fiEiii?ac)-s„ aicasivc, 30 

1*7 ffllcfglt fc&JSS fc £ IMiflftiDU*-*? &■& . 

So -t CI?. 7> J r:J-0)Jiffllc&llS 3 O^ISIt. T> 

<D"Cfc-5. ftM3 0l=«JRtt£ayttl?-C. 

J&£EI Set 
[0 O 3 9] 

[#SBJ10>a<)£] « 1 <0«WI= 

-T-^dx h'J ^T?7>T-*-©«l><(>Wl::±<IiftfcRfc*fl 
&<DX>) "J h£ttit, *<Dft&£*SS*gg8A^«tSt£fT 



*> >s-r ft js t +4 z t £ < -t w i a<t* 

££J»£A<fc*> 0 
[0040] h'J V^TV^^-t^-f 

[004 1] m2(»f|B^|C«tHli*&m^^45SllS 
[004 2] m3 0)5BWICcttll*T'f MJ 

[0 0 4 3] m4<D«B^|Ccfe*Xl*s 

y a^-c-isii-f -s - 1 -eft* > tf- ?i'Z.it£®& z t 
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